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SECTI ON 02600

STONEVWORK
03/01

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 88 Test for Soundness of Aggregates by Use of
Sodi um Sul fate or Magnesi um Sul f at e.

ASTM C 127 Test Method for Specific Gravity and
Absorption of Coarse Aggregate

ASTM C 131 (1989) Resistance to Degradation of Snall
Si ze Coarse Aggregate by Abrasion and
I npact in the Los Angel es Machi ne

ASTM C 136 Met hod for Sieve Anal ysis of Fine and
Coar se Aggregate

ASTM C 295 Recommended Practice for Petrographic
Exani nati on of Aggregates for Concrete

ASTM C 1141 Substitute Ccean Water

ASTM D 3740 (1996) M ni num Requirenents for Agencies

Engaged in the Testing and/or |nspection
of Soil and Rock as Used in Engineering
Desi gn and Construction

ASTM E 548 (1994) GCeneral Criteria Used for
Eval uati ng Laboratory Conpetence

U S. ARMY CORPS OF ENG NEERS (USACE)

CCE CRD-C 148 (1994) Method of Testing Stone for
Expansi ve Breakdown on Soaking in Ethyl ene
d ycol

CCE CRD-C 169 (1997) Standard Test Met hod for Resistance

of Rock to Wetting and Drying
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1.2 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office,
that will reviewthe submttal for the Governnent: EDG represents the
Engi neering Division Geotechnical Branch. The follow ng shall be submtted
in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Submittals
St one Source
Non-listed Quarry Quality Test Data; G
Testing Laboratory; G EDG
Equi pnent Li st
Stonewor k Pl an and Schedule; G
Speci al Procedures; G
Dai ly Report of Operations
SD- 04 Sanpl es
St one Sanpl es
SD- 06 Test Reports
Gradation Tests
Specific Gravity Tests
Rock Test Data
1.3  WORK | NCLUDED
The work of this section consists of furnishing all transportation, |abor,
materi als, equi pnment, and incidentals necessary to construct all project
features conprising rock (stone), in whole or in part, in accordance wth
pl ans and specifications. Principal rock work itens include the foll ow ng:
1. Cabrillo Shallow Water Habitat Expansion Disposal Site
2. Pier 300 Expansion Disposal Site

3. Southwest Slip Disposal Sites

4. Pier 400 Subnerged Material Storage Site
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5. Eelgrass Restoration Area
4  ARRANGEMENTS, ROYALTIES AND PERM TS

Contractor shall nake all arrangenents, and secure all permts for the
procurenent, furnishing and transporting of rock

.5 QUALI TY ASSURANCE

Contractor shall vary quarrying, processing, |oading and placing operations
to produce sizes and quality of stone specified. |If stone being furnished
by Contractor does not fully nmeet all requirenents of these specifications,
Contractor shall furnish, at no additional cost to the Governnent, other
stone neeting requirements of these specifications and renpve unacceptabl e
rock fromthe site and di spose in accordance with federal, state and | oca
regul ati ons.

PART 2 PRODUCTS

2.

2.

2.

1 MATERI ALS
1.1 Definitions

Angul ar Stone. Stone which is obtained from bedrock deposits and is
angul ar i n shape.

The words "rock"” and "stone" used in this section are interchangeabl e and
shall nean one and the sane material

2 SOURCES

Stone shall be furnished fromany of the sources listed in paragraph: List
of Sources, or at the option of the Contractor may be furni shed from any

ot her source proposed by the Contractor and accepted by the Contracting

O ficer, subject to the conditions herein stated. If the Contractor
proposes to furnish stone froma source not currently listed in paragraph
Li st of Sources, the Governnment will conduct a quarry investigation and
eval uate the Non-listed Quarry Quality Test Data provided by the contractor
to determ ne whether acceptable stone can be produced fromthe proposed
source. Satisfactory service records on other work nmay be acceptable. In
order for stone to be acceptable on the basis of service records, stone of
a simlar size nust have been placed in a simlar thickness and exposed to
weat hering under simlar conditions as are anticipated for this contract,
and nust have satisfactorily w thstood such weathering for a mni nrumof 10

years. |If no such records are avail able, the Governnent will require the
Contractor to conduct tests at the Contractor's expense to assure the
acceptability of the stone. |In addition to an acceptable 10 year service

record, the Contracting Oficer has the option to elect to have
representative sanples taken and tested at the Contractor's expense.

2.1 Li st of Sources

On the basis of infornmation and data available to the Contracting O ficer
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stone neeting the quality requirenments of these specifications has been
produced fromthe sources |isted bel ow

- Connol ly-Pacific's Pebbly Beach Quarry, |ocated near Aval on on Santa
Catalina Island

- Corona-Pacific Quarry, located in or near Corona

- 3M Qarry, located in or near Corona

- Hansen-Eagle Valley Quarry, located in or near Corona

- Harlow Quarry, located in or near Corona

- Otega Quarry, located in San Juan Capi strano

- Twin Caks North and South Quarries, |ocated near Vista, near Cceanside
- Pyrite Street Quarry, located in Riverside

- Atkinson Quarry, located in Riverside

2.2.2 Sel ection of Source

The Contractor shall designate in witing the Stone Source or the

conbi nati on of sources fromwhich the Contractor proposes to furnish stone
It is the Contractor's responsibility to determne that the stone source

or conbi nation of sources selected is capable of providing the quality,
guantities and gradati on needed and at the rate needed to maintain the
schedul ed progress of the work. Sanples for acceptance testing shall be
provi ded in accordance wi th paragraph QUALI TY COWPLI ANCE below. If a
source for stone so designated by the Contractor is not accepted for use by
the Contracting Oficer, the Contractor nay propose other sources at no
additional cost to the Government.

2.2.3 Sour ce Aut horization

Before any stone is produced froma source for conpletion of the work under
this contract, the source of stone nust be authorized by the Contracting
Oficer's Representative. Authorization of a stone source shall not be
construed as a waiver of the right of the Governnent to require the
Contractor to furnish stone which conplies with these specifications.

2.2. 4 Acceptance of Materials

Acceptance of a source of stone is not to be construed as acceptance of al
material fromthat source. The right is reserved to reject materials from
certain |localized areas, zones, strata, or channels, when such naterials
are unsuitable for stone as determ ned by the Contracting Officer. The
Contracting Oficer also reserves the right to reject individual units of
produced specified materials in stockpiles at the quarry, all transfer
points, and at the project construction site when such materials are
determ ned to be unsuitable. During the course of the work, the stone may
be tested by the Governnent, if the Contracting O ficer determ nes that
testing is necessary. |If such tests are determ ned necessary, the testing
will be done in a comercial |aboratory selected by the Contractor and
approved by the Governnent. Any and all materials produced froma listed
or unlisted source shall neet all the requirements herein. The cost of
testing will be at the Contractor's expense. During the contract period,
both prior to and after nmaterials are delivered to the job site, visua

i nspections and neasurenents of the stone materials nay be perforned by the
Contracting Oficer. |If the Contracting O ficer, during the inspections,
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finds that the stone quality, gradation or weights of stone being furnished
are not as specified or are questionable, re-sanpling and re-testing by the
Contractor shall be required. Sanpling of the delivered stone for testing
and the manner in which the testing is to be perforned shall be as directed
by the Contracting Oficer. This additional sanpling and testing shall be
perfornmed at the Contractor's expense when test results indicate that the
materials do not nmeet specified requirenents. Wen test results indicate
that materials neet specified requirenents, an equitable adjustrment in the
contract price will be nade for the sanpling and testing. Any nateria
rejected shall be renoved or disposed of as specified and at the
Contractor's expense.

2.3 QUALI TY COWPLI ANCE TESTI NG

If the Contractor proposes to furnish stone froman unlisted source, or a
listed source which has not been tested in 10 years, the Contractor shal
have rocks tests perforned on stone sanples collected fromthe proposed
source as described in paragraph: STONE QUALITY. Submt suitable Stone
Sanpl es 30 days prior to delivery of material to the worksite from any
stone source. Contractor shall subnmit for review by the Contracting

O ficer Rock Test Data to denobnstrate stone materials to be provided for
work conplies with Specifications. The quarry investigation shall be
perfornmed by the Contracting Oficer's Representative and an engi neeri ng
geol ogi st fromthe Geotechnical Branch of the Los Angeles District. The
tests to which the stone shall be subjected include petrographic

exam nation (ASTM C 295), bulk specific gravity (SSD), unit weight,
absorption (ASTM C 127), wetting and drying (COE CRD-C 169), Abrasion (L.A
Rattl er-ASTM C 131) and sul fate soundness (ASTM C 88).

2.4 STONE QUALITY
The Testing Laboratory to performthe required testing shall be approved
based on conpliance with ASTM E 548 and rel evant paragraphs of ASTM D 3740,
and no work requiring testing shall be permitted until the |aboratory has
been i nspected and approved.

2.4.1 Bul k Specific Gavity

Al'l stone shall have a mni mum bul k specific gravity, saturated surface dry

(SSD) of:
Quarry Run 2.50 (m nimn
Rock Revet nent 2.60 (m nimn

Gravel Drainage Bl anket 2.50 (m nimn
The nmethod of test for bulk specific gravity (SSD) shall be ASTM C 127.
2.4.2 Unit Weight and Absorption
Al'l stone shall have an absorption | ess than 2 percent unless other tests
and service records show that the stone is satisfactory. The nethod of
test for unit weight and absorption shall be ASTM C 127, except the unit

wei ght shall be calculated in accordance with Note No. 3 bel ow using bul k
specific gravity, saturated surface dry.
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2.4.3 Pet r ogr aphi ¢ Exani nati on

Stone shall be evaluated in accordance with ASTM C 295. COCE CRD- C 148
shal |l be used to perform Ethyl ene dycol tests required on rocks containing
snectite and on sanples identified to contain swelling clays. See note 5
bel ow.

2.4.4 Wetting and Drying

Al'l stone shall pass the required 15 cycles of wetting and drying in order
to be placed on the job. This test does not need to be done if the quarry
has been used in the last five years and has a suitable service record.

The test nust be run on any and all new sources of stone. See COE CRD- C 169.
The | aboratory shall furnish col or photographs of the slab sanples prior to
and after the wetting and drying tests have been conpleted. (See Notes 1
and 2 bel ow).

2.4.5 Sul fate Soundness
In accordance with ASTM C 88; 10% naxi mum | oss (see Notes 3 and 4 bel ow).
2.4.6 Abrasion - L. A Rattler

In accordance with ASTM C 131: 50% maxi nrum | oss after 1,000 revol utions.
See Note 4 bel ow.

2.4.7 X-Ray Diffraction Analysis

In addition to the above tests, the stone shall be subjected to
X-Ray diffraction analysis in accordance with ASTM C 295. The stone
nmust not contain any expansive cl ays.

2.4.8 Sanpl es

Sanpl es of stone froma proposed source shall be taken at

the quarry by the Contracting O ficer's Representative, the

Superi ntendent of the quarry, the Contractor and a geol ogist fromthe

Geot echni cal Branch of the Los Angeles District. The sanples shall

consi st of at |east 300 pounds(135 Kg.) of stone. The quarry faces and the
stockpiles to be used shall be exam ned and sanpl ed. The Contractor will
then ship the sanples at the Contractor's expense to a |licensed testing
Laboratory which has been approved by the Contracting O ficer's
Representative. The | aboratory will be under the direct supervision

of a state licensed Civil Engineer, Geotechnical Engi neer, Geol ogi st

or Engi neering Geol ogist. The results of the tests shall be delivered to
the Contracting Officer's Representative as soon as they are received from
t he | aboratory.

2.4.9 Tests
The tests shall be conducted by the Contractor in accordance with
appl i cabl e ASTM and Corps of Engi neers nethods of tests shall be perforned

at a | aboratory approved by the Contracting Oficer's Representative. All
cost of testing shall be borne by the Contractor.
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2.4.10 Not es

NOTE: (1) Test Procedures for the Wetting and Drying Test: The entire
sanpl e shoul d be | arge enough to produce two cut slabs, 25 mllineters
thick (£ 5 millinmeters) with a mninumsurface area of 20,000 square
mllineters on one side. Two chunks approximately 75 by 100 nmillineters are
al so chosen. The sl abs and chunks are carefully exam ned under a | ow power
m croscope and all visible surface features are noted and recorded. The
speci mens are then over dried at 60 degrees Celsius for eight hours, cooled
and wei ghed to the nearest tenth of a gram The test specinens are

phot ographed to show all surface features before the test. The test

speci mens are then subjected to fifteen cycles of wetting and drying. One
slab and one chunk are soaked in fresh tap water, the other slab and chunk
are soaked in salt water prepared in accordance with ASTM C 1141. Each
cycle consists of soaking for sixteen hours at roomtenperature and then
drying in an oven for eight hours at 60 degrees Celsius. After each cycle
t he speci nens are examned with the | ow power mcroscope to check for
openi ng of movenent of fractures, flaking along edges, swelling of clays,
softening of rock surfaces, heaving of mcaceous minerals, breakdown of
matrix material and any ot her evidence of weakness devel oping in the rock
The cycle in which any of these actions occur is recorded. After fifteen
cycles, the slabs and chunks are again carefully exam ned and all charges
in the rocks are noted and recorded. The test specinmens together with al
particles broken off during the test are oven dried, weighed and
phot ogr aphed.

NOTE: (2): Wakening and |oss of individual surface particles is
perm ssi bl e unl ess bonding of the surface grains softens and causes genera
di sintegration of the surface materi al

NOTE: (3): The test shall be nade on 50 particles each wei ghing 100
Grans, + 5 grans, in lieu of the gradation given in ASTM C 88.

NOTE: (4): Stone which has a |oss greater than the specified linmt wll
be accepted if the Contractor denonstrates that the stone has a
sati sfactory service record.

NOTE: (5): The test procedure for the Petrographic and X-Ray Diffraction
is performed according to ASTM C 295, except for the follow ng:

(a) A colored mcroscopi c photograph shall be nade of each stone type
(whet her igneous, sedinmentary or netanorphic) and the individual mnerals
within the stone type shall be identified by | abels and arrows upon the
phot ogr aph.

(b) A very detailed nmacroscopic and mcroscopi c description shall be nade
of the stone, to include the entire mneral constituents, individual sizes,
their approxi mate percentages and mneral ogical histories. A description
of the stone hardness, texture, weathering and durability factors shal

al so be di scussed.

(c) Awitten sutmary of the suitability of the stone for use as stone
protecti on based upon the Petrographic and X-Ray tests and the abrasion
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loss (L. A Rattler) shall be presented in the final |aboratory report on
stone quality.

2.5 SHAPE

Al quarry run and rock revetnent shall be angular quarried material (not
rounded or subrounded river run) with a shape which assures interl ocking

wi th adj acent stone. Al rock revetnent shall have the greatest di nension
not greater than three tinmes the | east dinension.

2.6 STONE ACCEPTANCE

Prior to placenent, all stone shall be subject to acceptance by the
Contracting Oficer's Representative. Acceptance of any stone shall not
constitute acceptance of all stone froma source. Deliveries which in the
j udgenent of the Contracting O ficer do not neet specifications shall be
held for testing before their acceptance will be granted. Al accepted
stone shall be:

a. of the sane lithology as the original stone from which test
results or service records were taken as a basis for authorization of
t he source;

b. sound, durable and hard, and free fromlam nations, weak

cl eavages, undesi rabl e weat hering, or blasting or handling-induced
fractures (or fracture zones which subtend nore than 1/3 of the tota
circunference of the stone along the plane of fracturing);

C. of such character that it will not disintegrate fromthe action of
air, water or the conditions of handling and pl acing;

d. clean and free fromearth, clay, refuse, or adherent coatings.
2.7 REJECTED STONE

Stone of unsuitable quality and/or size distribution as required by these

specifications will be rejected and shall be pronptly renoved fromthe
project at no expense to the Governnment. Any portions of the work covered
by these Specifications containing rejected stone will be considered

i ncompl et e.

2.8 PERI ODI C TESTI NG

Rock revetnent and quarry run taken froma particul ar source shall be
tested and certified in terns of gradation and specific gravity for each
120, 000 tons of quarry run, 45,000 tons of rock revetnent, and 45,000 tons
of gravel drainage bl anket material shipped. Submt the Gradation Tests
usi ng the GRADATI ON TEST DATA SHEET for rock revetnent, quarry run and
graded gravel. Gadation testing shall be in general accordance with ASTM
C 136. Specific Gavity Tests shall be in accordance wi th procedures
described in the paragraph: Stone Quality. Testing shall commence prior to
shi pment of any material and each successive 120,000 tons of quarry run
45,000 tons of rock revetnment, and 45,000 tons of gravel drainage bl anket
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materi al delivered, shall be retested in the sane manner. Tests shall be
perfornmed by an approved testing | aboratory on sanples selected by the
Contracting Oficer. The Government reserves the right to perform check
tests and to use the Contractor's sanpling and testing facilities to nake
the tests. Al sanpling and gradation tests perfornmed by the Contractor
shal | be under the supervision of the Contracting Officer. Upon conpletion
of each test, test results shall be submtted to the Contracting Oficer
Addi tional sanpling and testing of any |oad of naterial delivered to the
project site shall be at the Contracting Oficer's discretion, randony
chosen up to a nmaximum of five tests. Costs for sanpling and testing
shall be at the Contractor's expense and included in unit prices for rock
revetment and quarry run

2.9  GRADATION

2.9.1 QUARRY RUN

2.9.1.1 Uni form Gradi ng
Each [ oad of quarry run shall have uniformgrading fromfine to coarse
particles to achieve the lines and grades shown on plans. Intent of design
is to use well-graded quarry run stone to retain fine-grained dredged
mat eri al s pl aced behind di kes. Tests shall be in accordance with ASTM C 136.

2.9.1.2 Fi nes

Quarry run shall have a mninumof 5 percent and a nmaxi mum of 15 percent by
wei ght passing a No. 4 sieve in any one | oad.

2.9.1.3 Maxi mum Si ze

The maxi mum si ze of individual pieces of rock shall not exceed 1,500 I|b.
and 85 to 95 percent shall be less than 400 | b. Material between No. 4
sieve and 400 I b. shall be well graded with a d50 of 5 inches. The d50
defined as the nedi an stone dianeter at which 50 percent of material is
smal | er.

2.9.2 ROCK REVETMENT
Two gradations of rock revetnment are required as listed in the follow ng
tabl e ROCK GRADATI ONS. Rock revetment shall be select, quarried rock which
is reasonably well-graded between the m ni nrum and nmaxi mum si zes shown on

t he table.

ROCK REVETMENT GRADATI ONS

Desi gnati on A- 250 A-500

Nomi nati on Rock Revet ment Rock Revet ment
Si de Sl ope 1.75 1.75 and 1.625
Layer Thi ckness [inch] 36 36

Under | ayer Quarry Run Quarry Run

Nom nal Size [1bs.] 250 500
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ROCK REVETMENT GRADATI ONS

95% of stone | arger [1bs.] 125 200
Maxi mum St one Weight [ bs.] 500 1, 000
50% of No. of Stone

Wei gh nore than [1bs.] 250 500

2.9.3  GRAVEL DRAI NAGE BLANKET
The gravel drainage bl anket shall be graded within the following limts:

GRAVEL DRAI NAGE BLANKET GRADATI ON

Specified Particle Size (Inches) Al | owabl e Percentage Snaller By Wi ght
3.0 100
1.5 0-50
0.25 0-10

2.10 QUARRY OPERATI ONS
Quarry operations shall be conducted by the Contractor in a manner that
shal | produce stone conformng to the requirenents specified and may
i nvol ve sel ective quarrying, handling, processing, blending, and | oading as
necessary, all of which shall be as specified in Section 01451A CONTRACTOR
QUALI TY CONTROL.

PART 3 EXECUTI ON

3.1  CONSTRUCTI ON

3.1.1 Equi pnent Li st

Contractor shall prepare an Equi pnent List, listing all major pieces of
equi pnment which are to be used for performng the rock work shall be
submtted for Contracting Officer's review. The |list shall include, but

not be limted to, all vessels, barges, anchors, buoys, and ancillary
equi pnent .

Contractor shall provide for review, sketches of all floating equipnent
showi ng access | ocations and sizes, and the |locations and quantities of
materi al s which coul d be hazardous to the environnent or persons in the
event of collision or upset.

3.1. 2 St onewor k Pl an and Schedul e

Contractor shall submt a Stonework Plan and Schedul e whi ch describes the
proposed source of stone, equi pnent, quarry operation, |oading/unloading,
transportation and pl acenent nethods, site access routes, site preparation
requi renents and sequences planned to be used in rock placenent. This plan
and schedul e shall be provided for review by the Contracting O ficer prior
to shipnment of rock. Schedule shall be updated nonthly to reflect work
conpl eted and schedul e for work yet renaining.
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Contractor shall not commence rock work until plan and schedul e have been
reviewed by the Contracting Oficer and incorporated into overal
construction and progress schedul e.

3.1.3 Speci al Procedures

Contractor shall devel op Special Procedures for the follow ng specific
conditions, and submit themto Contracting Officer for review prior to
starting work at these |ocations.

Construction of contai nment dikes with particular reference to coordi nation
bet ween rock work and dredging. State how each lift of dike shall be

rai sed so that dikes have attained mni num cl earance grades before placing
dredged material. Scheduling of subsequent rock dike Iifts shall be

di scussed in reference to uninterrupted placenment of dredged materi al

3.1. 4 Dai |y Report of Operations

The Contractor shall prepare and nmaintain a Daily Report of Operations and
furnish copies thereof to the Contracting Officer. The daily reports shal
docunent all construction related stonework operations for all shifts in a
24-hour period.

3.2 PLACENMENT
3.2.1 Cener a

Except as otherwi se specified, the limts of the stone in place shal

follow the indicated |lines and slopes w thout continuous under or over

buil ding. Tenplates shall be placed at adequate intervals, as determ ned
by the Contracting Oficer, to accurately delineate the surfaces of the

di ke. Rock placenent by bottom dunp nmethod is not allowed. The stone work
shal |l be finished snboth to a surface even with the existing work. For al
stone work, the Contractor shall subnmit the method of placenent to the
Contracting O ficer for approval before commencenent of placing operations.

3.2.2 Coordi nation with Dredging

Stone work and dredgi ng must be fully coordinated to achieve project design
criteria and purpose while adhering to requirenents specified in Section
01355 ENVI RONMENTAL PROTECTI ON. Requirenments for approval of the
Contractor's Stone Work Plan are specified in paragraph 1.2, SUBM TTALS.
Contractor shall select excavation, placenent and earthwork nethods, and
construction schedul e, appropriate to achieve |ines and grades shown on

Pl ans. See Section 02020 DREDA NG and Section 02373 GEOTEXTI LE. For stone
wor k whi ch invol ves construction of contai nment di kes for dredged nateri al
Contractor shall exercise care to avoid placing dredging material to

el evations above the top of dikes such that dredge material can be | ost
over or through the dikes.

3.2.3 Construction Load on Contai nment Di ke
Contractor shall exercise extrenme care if heavy construction | oads are

pl aced near edge of dike. Contractor shall repair any danage caused by his
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activities.
3.2. 4 Tol er ances

Rock work shall be carried to the Iines and grades shown on Pl ans, and

tol erances as specified in this Section, and as directed by the Contracting
Oficer. Final surface of each finished course shall followwth
reasonabl e variation the indicated |lines and grades w thout continuous
under or overbuilding. Deviations in |ayer thickness, and position and

el evation of final surfaces shall be no greater than the values given in
Tabl e ALLOMBLE TOLERANCES FOR STONE CONSTRUCTI ON W TH RESPECT TO NEAT
LINES. Listed tolerances on slopes are neasured nornal to the design sl ope
with respect to indicated neat lines. Either extrene of the tol erances
listed in the table shall not be continuous over an area greater than 200
square feet. The Contracting Oficer may change |ines and grades shown on
Plans. |f changes increase or decrease the quantity of rock to be pl aced,
revised quantities shall be used as basis of payment under unit price for
rock work invol ved.

ALLOMBLE TOLERANCES FOR STONE CONSTRUCTI ON W TH RESPECT TO NEAT LI NES
(Di mensions in Feet Measured Nornmal to Surface)

Desi gnati on Layer (2) Fi nal Exposed Fi nal Exposed Hori zonta
Thi ckness Sl oped Surfaces Sur f aces
(feet) (Crest and Berm El ev.)
Bel ow 0.0 Above 0.0 Bel ow 0.0 Above 0.0
M.LW M.LW M.LW M.LW
(-) (+) (-) (+) (-) (+) (-) (+) () (#)
Quarry Run(1) 1.0 1.0 1.0 1.0 0.5 0.5 1.0 1.0 0.5 0.5
A-500 1.0 1.5 1.0 1.5 1.0 1.0 N. A N A 0.5 0.5
A- 250 0.5 0.5 0.5 0.5 0.5 0.5 N.A NA 0.5 0.5

(1) Layer thickness for quarry run refers to places where quarry run is
used as beddi ng or underlayer for |arger destination stone.

(2) Cumul ative |ayer thicknesses should not exceed the tol erances for
the final exposed surfaces.

3.2.5 M spl aced Materi al

Any nmaterial that escapes or is lost at any tine while |oading,
transporting or placing rock, or which is deposited other than in area

desi gnated on the plans, or change approved in witing by Contracting

O ficer, shall be renpbved and redeposited where directed by the Contracting
O ficer, at Contractor's expense.

3.2.6 M spl aced Equi prent

Shoul d Contractor (during progress of work) |ose, dunp, throw overboard,
sink, or nisplace any naterial, plant, machinery or appliance that may be
dangerous to, or interfere with uses of waterway, or cause pollution of

wat ers, Contractor shall give imediate notice to Contracting Officer, with
description and |l ocation of such obstructions until they are renoved.
Shoul d Contractor refuse, neglect or delay conpliance with above

requi renents, such obstructions may be renoved by the City, and cost of
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such renoval may be deducted from any noney due or to becone due to
Contractor.

3.2.7 Mai nt enance of Quarry Run Sl opes

Portions of the quarry run dikes require rock revetment for stability.
Exposed quarry run surfaces are vul nerable to damage until all quarry run
lifts have been placed, rock revetnment is in place and stone work has been
accepted. Contractor shall be responsible for care and nmai ntenance of
quarry run slopes until final acceptance by Contracting Oficer. Damage to
guarry sl opes due to any cause prior to acceptance shall be repaired, at
Contractor's expense.

3.2.8 Di spl aced Materi al

Any cut sl ope which is displaced by the stone placenent operation and is
outside the |ines and grades shown on the plans, shall be renmpved and the
area restored to its design cross section, at Contractor's expense.

3.3 ROCK REVETMENT PLACEMENT
3.3.1 Pl acenent

The rock revetnent shall be placed so that a reasonably well graded mass is
produced with a mni num practicabl e percentage of voids. Rock revetnent

| ayers shall be constructed to |ines and grades indicated on Plans. Rock
revet nent shall be placed to its full course thickness in one operation and
in a nmanner which will avoid displacing underlying quarry run or underl ayer
stone. Stone shall be allowed to fall no nore than 3 feet from bottom of
clam or other bucket and top surface of stone work for work within 3 feet
of water level. For underwater work, where work surface is nore than 5
feet bel ow water level, maxi mumdrop shall be 5 feet. Not w thstanding, an
ot herwi se al | owabl e hei ght using Contractor's approved pl acenent nethod

will not be permitted if it is shown to cause segregation of stone sizes,
or breakage of individual stones. In those cases, allowable drop heights
wi Il be devel oped on-site, between Contracting O ficer and Contractor

based on actual performance. Contractor shall maintain rock revetnent |ayer
until accepted and any naterial displaced, or with danage to surface by any
cause, shall be replaced to indicated |ines and grades, at Contractor's
expense. Self propelled equipnent shall not be used on slopes. Placing
rock revetnent by dunping into chutes or simlar nethods will not be
permtted.

3.3.2 Excavati on

Excavati on of sedinents nmay be required during placenent of the rock

revet ment. Excavation shall be conducted to renove the accunul at ed
materials fromthe existing dike surface in order to properly achieve the

i nterlocking of rock revetnent. The excavated naterials shall be deposited
in the area shown on the plans. Objectionable materials and debris from
the excavated naterials shall be renpbved, becone the property of the
Contractor, and disposed of in a suitable |ocation. Excavation of

sedi nents, as necessary for interlocking of the rock revetnent, will be
considered as part of the work to place new stone.
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3.4 QUARRY RUN

4.1 Gener al

Quarry run stone shall be placed by any nethod desired by Contractor
subject to limtations given below and with review and approval by
Contracting O ficer.

. 4.2 Unpr ot ect ed Sl opes

Quarry run shall be placed on sl opes of underlying surfaces where required
on Plans as soon as possible after dredging, so that slopes do not
deteriorate before quarry run nmaterial has been pl aced.

. 4.3 Handl i ng

Quarry run materials shall be placed uniformy on bottom to neat |ines

i ndicated on plans. Placing quarry run material by nethods which would
tend to cause segregation by particle sizes will not be permtted.

4.4 M ni mum Li ft

Dike lifts shall be greater than 4 feet in thickness. The lift above shal
be extended down to neet existing bathynetry when thickness of |ower |ift
is less than 4 feet.

.5 ROCK PLACEMENT AREAS

.5.1 Rock Pl acenent At Southwest Slip Area 1

.5.1.1 Pur pose

Construct containnent dike in the Southwest Slip Area 1 to contain dredged
material, formthe perineter of the Confined D sposal Facility, and the
revetment for the LACFCD Channel

.5.1.2 Ext ent and Location of Work

Perimeter of Southwest Slip Area 1 fill contai nment di kes as indicated on
t he pl ans.

.5.1.3 Materi al s

Quarry run rock, rock revetnent, and gravel drai nage bl anket.

.5.1.4 Sequence of Work

Di ke shall be placed after dredging required for dike, placenent of gravel

dr ai nage bl anket and pl acenent of dike wick drains. Revetment for the
LACFCD Channel shall be placed after the dredgi ng and excavation required

for the channel. The placenent |evel of the dike shall be above the
pl acenent |evel of the sand berm dredge el enent D201 and D205, fine grain
fill and surface cover layer. Effective confinenent of dredged nateria
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shall be maintained at all tines.
.5.2 Rock Pl acenent at Southwest Slip Area 2
.5.2.1 Pur pose

Construct containnent dike in the Southwest Slip Area 2 to contain dredged
mat eri al

.5.2.2 Extent and Location of Wirk

Perimeter of Southwest Slip Area 2 fill contai nment di kes as indicated on
t he pl ans.

.5.2.3 Materi al s

Quarry run rock, Rock Revetnent, and gravel drai nage bl anket.

.5.2. 4 Sequence of Work

After dredging required for dike, placenent of gravel drainage bl anket and
pl acenent of di ke wi ck drains. The pl acenent |evel of the di ke shall be
above the placenent |evel of the sand bermand fill. Effective confinenent
of dredged material shall be nmmintained at all tines.

.5.3 Rock Pl acenent At Sout hwest Slip Area 3

.5.3.1 Pur pose

Construct containnent dike in the Southwest Slip Area 3 to contain dredged
mat eri al

.5.3.2 Extent and Location of Wirk

Perimeter of Southwest Slip Area 3 fill contai nment di kes as indicated on
t he pl ans.

.5.3.3 Materi al s
Quarry run rock, Rock Revetnent, and gravel drai nage bl anket.
.5.3. 4 Sequence of Work

After dredging required for dike, sequentially place the gravel drainage
bl anket, then dike w ck drains, and then quarry run

.5.4 Rock Pl acenment At Pier 300 Expansion
.5.4.1 Pur pose

Construct contai nnent dike for the Pier 300 Extension to contain dredged
mat eri al

.5.4.2 Extent and Location of Wirk
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Perineter of Pier 300 Extension fill containnent dikes as indicated on the
pl ans.
.5.4.3 Materi al s
Quarry run rock and Rock Revetnent.
.5.4.4 Sequence of Work
After dredging required for dike. The placenment |evel of the dike shall be
above the placenent level of the fill. Effective confinenent of dredged
materi al shall be maintained at all tines.
.5.5 Rock Placenent At Cabrillo Shall ow Water Habitat Expansion

.5.5.1 Pur pose

Construct contai nnent dike for the Cabrillo Shall ow Water Habitat Expansion
to contain dredged nateri al

.5.5.2 Extent and Location of Wirk

Perimeter of Cabrillo Shall ow Water Habitat Expansion fill contai nment
di kes as indicated on the plans.

.5.5.3 Materi al s

Quarry run rock.

.5.5.4 Sequence of Work

The placenent |evel of the di ke shall be above the placenent |evel of the
fill and surface cover layer. Effective confinenent of dredged nateria
shall be maintained at all tines.

.5.6 Rock Pl acenent At The Pier 400 Subnerged Material Storage Site

.5.6.1 Pur pose

Construct contai nnent dike for the Pier 400 Subnerged Material Storage Site
to contain dredged material and surcharge materials.

.5.6.2 Ext ent and Location of Work

Perimeter of Pier 400 Subnerged Material Storage Site fill contai nment

di kes as indicated on the plans. Toe of rock di ke shall be a m ni num of
500 feet fromthe TITP sewer outfall.

.5.6.3 Materi al s.

Quarry run rock.

.5.6.4 Sequence of Work
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The placenent |evel of the di ke shall be above the placenent |evel of the
fill and surface cover layer. Effective confinenent of dredged nateria
shall be maintained at all tines.

3.5.7 Rock Pl acenent At The Eel Grass Restoration Area
3.5.7.1 Pur pose

Construct contai nnent di ke for the Eel Grass Restoration Area to contain
dredged nateri al

3.5.7.2 Extent and Location of Wirk

Peri neter of Eel Grass Restoration Area contai nment di kes as indicated on
t he pl ans.

3.5.7.3 Materi al s
Quarry run rock.
3.5.7.4 Sequence of Work

The placenent |evel of the di ke shall be above the placenent |evel of the
fill. Effective confinenent of dredged naterial shall be naintained at al
tines.

3.6 SURVEYS

Surveys will be conducted by Contractor and Contracting O ficer before and
after placing stone. Surveys of previous fill sections shall be the basis
of proceeding to the subsequent rock element. Surveyed segnents wll be
taken fromnulti-beam surveys | ooki ng down the sl ope while noving parall el
to the face of the rock, and the above water surveys will be collected on
50-f oot cross-sections, or denser in irregular, areas with an accuracy of
one foot horizontally and 0.2 feet vertically. Cross-sections will be cut
through the digital terrain nodel (DTM of the surface created by the

nmul ti-beam and above water surveys. Cross-section spacings will be adjusted
to fit the conditions at the tine, and used for analysis only. Delta
surfaces (the difference between the planned DIM surface and the neasured
DTM surface - usually contoured) will be used to determ ne rock placed out
of tolerance. Each section will define sufficient points to accurately
represent stone in place, binning of data (average of data in a

mat henatical grid given the coordinates of the center of the grid) will be
used to create the DTM The bin size (the length of each side of the grid
cell) will be 3.28 feet by 3.28 feet or as determ ned by the Contracting
Oficer. Deductions to neasured quantity of stone will be nade for stone
occurring outside tolerances. Deductions will be fromdisallowed delta
area surface plots and converted to tonnage using surface subtraction and a
val ue of thirty percent (30% voids for placed stone and bul k Specific
Gravity as determ ned by paragraphs: STONE QUALITY and PERI QDI C TESTI NG

-- End of Section --
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